
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
33

1 
70

0
A

2
*EP001331700A2*
(11) EP 1 331 700 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
30.07.2003 Bulletin 2003/31

(21) Application number: 03100139.9

(22) Date of filing: 23.01.2003

(51) Int Cl.7: H01R 13/629

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IT LI LU MC NL PT SE SI SK TR
Designated Extension States:
AL LT LV MK RO

(30) Priority: 23.01.2002 US 56612

(71) Applicant: Tyco Electronics Corporation
Middletown, Pennsylvania 17057 (US)

(72) Inventor: Martin, Galen Monroe
17011, Camp Hill (US)

(74) Representative: Johnstone, Douglas Ian et al
Baron & Warren,
19 South End
Kensington, London W8 5BU (GB)

(54) Mate Assist Assembly for electrical connector

(57) [42] An electrical connector includes first and
second housings (20,25) having rear ends configured
to receive first and second sets of electrical contacts and
front ends matable with one another to join correspond-
ing contacts from the first and second sets. The hous-
ings are movable between initial and final positions un-
der the control of a lever member (15) engaging the
housings and moving the housings as the lever member
is rotated through a range of motion. The lever member
includes a cam arm (195) having a first retention ele-
ment (190) and a second retention element. A lever re-
tention block (82) within an interior region of the first
housing (20) has a pivot chamber which retains, and
permits the rotation of, the first retention element (190)
within the pivot chamber.
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Description

[0001] The present invention generally relates to a le-
ver-based connection assembly for engaging resisting
components. More particularly, it relates to a mate assist
assembly for connecting electrical contacts contained
in separate housings.
[0002] In certain applications, electronic components
require the mating of several electrical contacts, such
as in automotive electrical components. The electronic
component includes a connector housing that holds
several electrical contacts, while a mating connector
housing holds an equal number of electrical contacts.
One connector housing includes male electrical con-
tacts, while the other connector housing includes female
electrical contacts. As the number of electrical contacts
to be mated increases, it becomes difficult fully to join
the mating connector housings because of friction be-
tween the mating electrical contacts. The connector
housings are formed with a mate assist assembly that
includes a lever-and-gear system to pull together the
connector housings in order to overcome the frictional
resistance created by the mating electrical contacts.
[0003] A mate assist assembly is described in US-A-
6,099,330 that includes a lever and first and second con-
nector housings. Each connector housing includes elec-
trical contacts and the first connector housing is config-
ured to be positioned inside the second connector hous-
ing. The lever has a handle and two arms. The arms
extend from, and may be rotated alongside, end walls
of the second connector housing. The arms include le-
ver surfaces that are positioned on the end walls. The
second connector housing, with the handle positioned
proximate a top end, may be slid over the first connector
housing to a point where the electrical contacts resist
further insertion. The lever then is rotated downward
along a back wall of the second connector housing
which causes the lever surfaces to engage cam surfac-
es located on end walls of the first connector housing.
As the lever surfaces engage, and are resisted by, the
cam surfaces, the second connector housing is pulled
further downward over the first connector housing until
the electrical contacts are fully mated.
[0004] Another mate assist assembly is described in
US-A-5,833,484 that is similar to the '330 patent, except
that the second connector housing and arms of the lever
are positioned on the first connector housing. Each arm
includes a pinion with gears. The first connector housing
includes racks situated on the first connector housing
with each rack corresponding to the gear teeth of one
of the pinions. As the handle is rotated upward, the racks
and pinions engage and pull the second connector
housing downward into the first connector housing.
[0005] However, conventional mate assist assem-
blies suffer from a number of drawbacks. Firstly, the
arms of the lever extend out from the end walls of the
connector housings and the handle extends across the
top of the connector housings to the arms. The levers

are therefore wide and bulky and may be difficult to ro-
tate. Also, the levers interfere with electrical wire extend-
ing from the connector housings and may prevent the
mate assist assemblies from being used with certain
space-confined electronic components. Secondly, the
mate assist assemblies are time-consuming to assem-
ble and install. The arms are pulled apart and slid along
the end walls of the second connector housing. Then
each arm is individually positioned into a retention cavity
or aperture.
[0006] Thus a need remains for a mate assist assem-
bly that overcomes the above mated problems and ad-
dresses other concerns experienced in the prior art.
[0007] Embodiments of the invention provide an elec-
trical connector that includes a first housing and a sec-
ond housing having rear ends configured to receive first
and second sets of electrical contacts. The first and sec-
ond housings also include front ends that are matable
with one another to join corresponding contacts from the
first and second sets of electrical contacts. The first and
second housings are movable between initial and final
positions, at which the first and second sets of contacts
partially and fully mate, respectively. The electrical con-
nector includes a lever member that engages the first
and second housings and moves the first and second
housings between the initial and final positions as the
lever member is rotated through a range of motion. The
lever member includes a cam arm that has a first reten-
tion element provided on at least one side of the cam
arm to engage the first housing and a second retention
element provided on a peripheral surface of the cam arm
to engage the second housing. The electrical connector
includes a lever retention block provided within an inte-
rior region of the first housing. The lever retention block
has a pivot chamber that retains the first retention ele-
ment while permitting rotation of the first retention ele-
ment within the pivot chamber as the lever member ro-
tates through the range of motion.
[0008] In the accompanying drawings:-

Figure 1 illustrates an isometric view of a mating as-
sist assembly according to an embodiment of the
present invention.

[10] Figure 2 illustrates an exploded isometric view
of the mating assist assembly of Fig. 1.

Figure 3 illustrates an isometric view of the harness
connector of Fig. 1.

Figure 4 illustrates an isometric view of a lever
member for the mating assist assembly according
to an embodiment of the present invention.

Figure 5 illustrates an exploded isometric view of
the lever member and the harness connector of Fig.
1.
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Figure 6 illustrates a cutaway side view of the lever
member of Fig. 1 positioned within the harness con-
nector of Fig. 1.

Figure 7 illustrates an isometric view of the module
connector of Fig. 1.

Figure 8 illustrates a cutaway side view of the mat-
ing assist assembly of Fig. 1 in the initial staging
position.

Figure 9 illustrates a cutaway side view of the mat-
ing assist assembly of Fig. 1 in the final mated po-
sition.

[0009] Figure 1 illustrates an isometric view of a mat-
ing assist assembly 10 according to an embodiment of
the present invention. The mating assist assembly 10
includes a lever member 15, a harness connector 20
and a module connector 25 aligned along a vertical axis
26. The harness connector 20 contains contact pockets
110 configured to receive packets that hold groups of
electrical contacts. The module connector 25 holds
electrical contacts configured to mate with electrical
contacts in the harness connector 20. Fig. 1 illustrates
the harness connector 20 partially inserted within the
module connector 25 to an initial staging position. The
lever member 15 is held within and engages the harness
connector 20 and the module connector 25. The lever
member 15 is rotatable in the direction of arrow A from
the initial staging position to a final mating position (Fig.
9). As the level member 15 is rotated, it presses the har-
ness connector 20 downward into the module connector
25 and fully mates the electrical contacts of the harness
connector 20 and the module connector 25 with each
other.
[0010] Figure 2 illustrates an exploded isometric view
of the mating assist assembly 10 of Fig. 1. The lever
member 15 includes a cam arm 185 and pivot posts 190
on opposite sides of the cam arm 185. The harness con-
nector 20 includes a lever retention block 82 formed in
the center thereof. The module connector 25 includes a
mating post 267 formed in the center thereof. The mat-
ing post 267 includes catch notches 325. The lever
member 15 is removably inserted downward in the di-
rection of arrow I into the harness connector 20 with the
cam arm 185 and the pivot posts 190 positioned within
the lever retention block 82. The lever member 15 is
then rotated in the direction of arrow P about a rotational
axis 27 to a top surface 50. The harness connector 20
is then removably inserted in the direction of arrow I into
the module connector 25 to the initial staging position
shown in Fig. 1, at which the mating post 267 projects
up into the lever retention block 82 and the cam arm 185
is situated within the catch notches 325.
[0011] Figure 3 illustrates an isometric view of the har-
ness connector 20 of Fig. 1. The harness connector 20
is box shaped and includes opposing side walls 30 and

opposing end walls 35. By way of example only, the side
walls 30 are formed integral with, and are perpendicular
to, the end walls 35. A perimeter around the exterior of
the harness connector 20 is smaller than an interior pe-
rimeter of the module connector 25 of Fig. 1, in order
that the harness connector 20 may be positioned within
the module connector 25. The harness connector 20 is
symmetrical, so that the harness connector 20 may be
positioned inside the module connector 25 of Fig. 1 in
one of two different alignments turned 180 degrees.
[0012] The side and end walls 30 and 35 each include
a rectangular recessed portion 60 that is centered in the
corresponding side and end walls 30 and 35, and that
extends from a bottom surface 55 to the top surface 50.
The recessed portions 60 of the side walls 30 each in-
clude two square shaped retention protrusions 65 that
extend outward. The recessed portions 60 of the end
walls 35 each include a rectangular shaped retention
protrusion 70 that extends outward. The retention pro-
trusions 65 and 70 engage interior surfaces 275 (Fig. 7)
of the module connector 25 as the harness connector
20 is slidably inserted into the module connector 25 and
retain the harness connector 20 in the initial staging po-
sition within the module connector 25 (as explained be-
low in more detail in connection with Fig. 7).
[0013] The side and end walls 30 and 35 are formed
integral with thin rectangular support walls 74 and 75,
respectively, that are centered along interior surfaces of
the side walls 30 and 35. The support walls 74 and 75
extend perpendicularly inward from the side and end
walls 30 and 35, respectively. The support walls 74 and
75 are formed integral with the lever retention block 82
to hold the lever retention block 82 in a desired position.
The lever retention block 82 is formed with interior side
walls 80 and interior end walls 85 that define and en-
close a rectangular cavity 90. The interior side and end
walls 80 and 85 include top surfaces 105. The lever re-
tention block 82 receives, within the cavity 90, the mat-
ing post 267 on the module connector 25 of Fig. 2. The
side and end walls 30 and 35, the support walls 75 and
the interior side and end walls 80 and 85 form the con-
tact pockets 110 that extend through the harness con-
nector 20 between the top and bottom surfaces 50 and
55. By way of example, only the contact pockets 110 are
L-shaped. The contact pockets 110 are configured to re-
ceive one or more contacts that mate with correspond-
ing contacts in the module connector 25. Electrical con-
tacts (not shown) are loaded through each of the four
contact pockets 110 from one end of the harness con-
nector 20 toward a second end of the harness connector
20. When the bottom surface 55 of the harness connec-
tor 20 is slidably inserted into the module connector 25,
the electrical contacts engage electrical contacts (not
shown) situated in the module connector 25.
[0014] The interior side walls 80 include J-shaped ribs
120 and gearing ribs 125 formed thereon. The J-shaped
ribs 120 extend inward from the interior side walls 80
and are aligned opposite each other across the cavity
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90. Likewise, the gearing ribs 125 extend inward from
the interior side walls 80 and are aligned opposite each
other across the cavity 90. The J-shaped ribs 120 and
gearing ribs 125 that are provided on the same interior
side wall 80 include lead ends that are separated by an
insertion gap 170 and body sections that define a pivot
chamber 171.
[0015] The J-shaped ribs 120 include rear and front
surfaces 135 and 140 that extend downward parallel to
each other from the top surface 105 and curve inward
toward the gearing ribs 125 to form the J shape. Side
surfaces 145 of the J-shaped ribs 120 are perpendicular
to the rear and front surfaces 135 and 140 and face in-
ward toward each other across the cavity 90.
[0016] The gearing ribs 125 include rear and front sur-
faces 155 and 160 that extend downward parallel to
each other from the top surface 105 and curve semi-
circularly and concentrically away from the front surfac-
es 140 of the J-shaped ribs 120. Side surfaces 165 of
the gearing ribs 125 are perpendicular to the rear and
front surfaces 155 and 160 and face inward toward each
other across the cavity 90.
[0017] In operation, the lever member 15 is inserted
into the cavity 90 with the pivot posts 190 of the lever
member 15 (Fig. 4) sliding into the insertion gaps 170
until the pivot posts 190 are positioned in the pivot cham-
bers 171 on top of the front surfaces 140 of the J-shaped
ribs 120 and underneath and behind the rear surfaces
155 of the gearing ribs 125. The pivot posts 190 are rec-
tangular and thus are only insertable into the insertion
gaps 170 when aligned along the vertical axis 26. The
pivot posts 190 are rotatable within the pivot chambers
171.
[0018] The harness connector 20 is then slidably in-
serted into the module connector 25. When the harness
connector 20 is fully inserted into the module connector
25, the mating post 267 (Fig. 2) of the module connector
25 extends upward through the cavity 90 between the
J-shaped ribs 120 and the interior end walls 85 and be-
tween the gearing ribs 125 and the interior end walls 85.
The mating post 267 of the module connector 25 posi-
tioned within the cavity 90 of the lever retention block
82 catches the lever member 15 as the lever member
15 is rotated in the pivot chambers 171, causing the har-
ness connector 20 to be pulled into the module connec-
tor 25.
[0019] Figure 4 illustrates an isometric view of the le-
ver member 15 for the mating assist assembly 10 ac-
cording to an embodiment of the present invention. The
lever member 15 includes a cylindrical handle 175, a
rectangular shaft 180, the elbow shaped cam arm 185
and the two rectangular pivot posts 190. The handle 175
is formed integral with, and extends perpendicularly
from, a first end of the shaft 180 to form a T-shape. The
cam arm 185 is formed integral with, and extends out-
ward from, a second end of the shaft 180. The shaft 180
includes a back surface 200. The shaft 180 and the cam
arm 185 share exterior side surfaces 195. The shaft 180

and the handle 175 may be used to position the lever
member 15 so that the pivot posts 190 rotate within the
pivot chambers 171 of Fig. 2 and cause the cam arm
185 to catch or release the module connector 25 of Fig.
1.
[0020] The cam arm 185 also includes a curved first
contact wall 225, a curved second contact wall 230 and
a curved retention wall 235. The first contact wall 225
curves out from a back surface 220 of the cam arm 185
toward the back surface 200 of the shaft 180 to join the
retention wall 235. The retention wall 235 extends up-
ward at an acute angle to a bottom surface 222 of the
cam arm 185 to join the second contact wall 230. The
second contact wall 230 curves upward and out from
the retention wall 235 to a top surface 210 of the cam
arm 185. The first contact wall 225 catches the mating
post 267 of Fig. 2 and pulls the harness connector 20 of
Fig. 2 down into the module connector 25 of Fig. 2 when
the pivot posts 190 are rotated in the direction of arrow
B about the rotational axis 27 within the pivot chambers
171 shown in Fig. 3. The second contact wall 230 catch-
es the mating post 267 and pushes the harness connec-
tor 20 up and out of the module connector 25 when the
pivot posts 190 are rotated in the direction of arrow C
about the rotational axis 27 within the pivot chambers
171. The retention wall 235 holds and retains a front por-
tion 380 (Fig. 7) of the mating post 267 that the first and
second contact walls 225 and 230 catch.
[0021] The pivot posts 190 are aligned with each other
on the opposite side surfaces 195 of the cam arm 185
and extend outward and perpendicularly away from the
side surfaces 195. The pivot posts 190 include flat side
walls 240, rounded top walls 245, rounded bottom walls
247 and flat exterior surfaces 250. The side walls 240
are situated at an acute angle to the bottom surface 222
of the cam arm 185. The side walls 240, top walls 245
and bottom walls 247 engage the J-shaped ribs 120 and
the gearing ribs 125 when the pivot posts 190 are posi-
tioned in the pivot chambers 171.
[0022] Figure 5 illustrates an exploded isometric view
of the lever member 15 and the harness connector 20
of Fig. 1. In operation, the lever member 15 is oriented
so that the side walls 240 of the pivot posts 190 are par-
allel to the vertical axis 26. The lever member 15 may
then be inserted downward in the direction of arrow D
into the cavity 90 with a front surface 215 of the cam arm
185 facing toward an inner surface 121. The lever mem-
ber 15 is fully inserted in the cavity 90 with the exterior
side surfaces 195 of the cam arm 185 positioned be-
tween and contacting the side surfaces 145 and 165 of
the opposite J-shaped ribs 120 and the opposite gearing
ribs 125, respectively, and with the pivot posts 190 po-
sitioned within the pivot chambers 171 and resting on
the J-shaped ribs 120. When the side walls 240 of the
pivot posts 190 are parallel to the vertical axis 26, the
bottom walls 247 of the pivot posts 190 contact the front
surfaces 140 of the J-shaped ribs 120 and the exterior
surfaces 250 of the pivot posts 190 contact the interior
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side walls 80 of the harness connector 20. The lever
member 15 is then rotated in the direction of arrow E
about the rotational axis 27 until the back surface 200
of the shaft 180 rests on the top surface 50 of one of the
end walls 35.
[0023] Figure 6 illustrates a cutaway side view of the
lever member 15 of Fig. 1 positioned within the harness
connector 20 of Fig. 1. One side wall 240 of the pivot
post 190 rests upon the front surface 140 of the J-
shaped rib 120 and the other side wall 240 and the top
wall 245 engage the rear surface 155 of the gearing rib
125. The first contact wall 225 thus faces one of the in-
terior end walls 85 and the second contact wall 230 fac-
es downward in the direction of arrow F.
[0024] Figure 7 illustrates an isometric view of the
module connector 25. Two side walls 260 are formed
integral with, and are aligned perpendicular to, end walls
265. A base 255 is formed integral with, and extends
outward from, the side and end walls 260 and 265. The
base 255 is mounted to an electronic component (not
shown), such as a radio, with the side and end walls 260
and 265 extending outward from the electronic compo-
nent. The mating post 267 is also mounted to the elec-
tronic component and centered between the side and
end walls 260 and 265. Electrical contacts (not shown)
extend from the electronic component through the mod-
ule connector 25 around the mating post 267 and be-
tween the side and end walls 260 and 265. The module
connector 25 is symmetrical throughout, so the module
connector 25 may be mounted on the electronic com-
ponent in one of two different alignments turned 180 de-
grees.
[0025] Each side and end wall 260 and 265 includes
two upper protrusions 290 and two lower protrusions
295 that are generally centered on, and extend inward
from, the interior surface 275. The upper protrusions
290 are aligned next to each other along a top surface
280, and the lower protrusions 295 are aligned next to
each other and are below the upper protrusions 290 to
form a retention gap 300 between the upper protrusions
290 and the lower protrusions 295. The retention gap
300 is generally similar in size to the retention protru-
sions 65 and 70 of the harness connector 20 of Fig. 3.
Therefore, when the harness connector 20 is initially po-
sitioned into the initial staging position inside the module
connector 25, the retention protrusions 65 and 70 en-
gage and slide past the upper protrusions 290, and are
retained in the retention gap 300. When the lever mem-
ber 15 is rotated upward in the direction of arrow G (Fig.
8) about the rotational axis 27 and the harness connec-
tor 20 is pulled further downward in the direction of arrow
L (Fig. 8) to connect the electrical contacts, the retention
protrusions 65 and 70 of the harness connector 20 of
Fig. 3 slide out of the retention gap 300 over the lower
protrusions 295 to a resting position below the lower pro-
trusions 295. The retention, lower and upper protrusions
65, 70, 295, and 290 thus engage each other to retain
the harness connector 20 in the staging position in the

module connector 25.
[0026] The mating post 267 includes opposed parallel
side walls 305 and opposed parallel end walls 310 ex-
tending upward through an interior region of the module
connector 25. The side walls 305 include the opposed
U-shaped catch notches 325, which are defined by flat
inner walls 340 and a concave bottom wall 345. The side
walls 305 may be formed integral with, and aligned per-
pendicular to, the end walls 310. The side and end walls
305 and 310 engage and slide along the interior side
and end walls 80 and 85, respectively, when the harness
connector 20 is inserted into the module connector 25.
[0027] The mating post 267 includes resistance por-
tions 320 that each have three sloped walls 355 and a
top surface 360. Two of the sloped walls 355 extend up-
ward toward each other at an obtuse angle from exterior
surfaces 330 of the side walls 305, and one of the sloped
walls 355 extends upward at an obtuse angle from the
exterior surface 330 of one of the end walls 310. All three
sloped walls 355 are joined to the top surface 360 above
the side and end walls 305 and 310. The shaft 180 of
Fig. 4 is positioned horizontally on top of one of the top
surfaces 360 perpendicular to the vertical axis 26 when
the harness connector 20 is in the staging position within
the module connector 25. Each resistance portion 320
also includes a resistance wall 365 that extends verti-
cally downward from the top surface 360 between, and
perpendicular to, the side walls 305 to a camming tooth
315. The resistance walls 365 are positioned to engage
and resist the shaft 180 as the shaft 180 is moved from
a horizontal position on top of one of the top surfaces
360 upward to a position at an acute angle to the vertical
axis 26.
[0028] The camming teeth 315 are situated between
the side walls 305 and include ridged top portions 370,
ridged bottom portions 375, and the flat front portions
380. Each front portion 380 is perpendicular to, and
aligned on a plane with, the inner walls 340 of one of the
catch notches 325. Each top portion 370 extends up-
ward toward one of the resistance walls 365 at an obtuse
angle to the front portion 380 and each bottom portion
375 extends downward toward one of the resistance
walls 365 at an obtuse angle to the front portion 380.
[0029] Figure 8 illustrates a cutaway side view of the
mating assist assembly 10 of Fig. 1 in the staging posi-
tion. The upper and lower protrusions 290 and 295 of
the module connector 25 engage the protrusions 65 of
the harness connector 20. The first contact wall 225 is
positioned proximate the bottom portion 375 of one of
the camming teeth 315, and the second contact wall 230
is positioned above the top portion 370 of the camming
tooth 315. The handle 175 is then used to rotate the
shaft 180 upward in the direction of arrow G about the
rotational axis 27. As the shaft 180 is rotated, the pivot
posts 190 rotate in the direction of arrow G about the
rotational axis 27 within the pivot chambers 171 causing
the first contact wall 225 to move upward in the direction
of arrow N and catch the bottom portion 375 of the cam-
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ming tooth 315. As the first contact wall 225 pushes
against, and is resisted by, the bottom portion 375, the
pivot posts 190 are pushed downward in the direction
of arrow L against the J-shaped ribs 120 and thus posi-
tion the harness connector 20 further downward into the
module connector 25.
[0030] Figure 9 illustrates a cutaway side view of the
mating assist assembly 10 of Fig. 1 in the final position.
When the harness connector 20 has been fully inserted
into the module connector 25, the shaft 180 is positioned
at an angle, generally 60 degrees, to the top surface 50
and the top walls 245 of the pivot posts 190 engage the
rear surfaces 155 of the gearing ribs 125 and the bottom
walls 247 of the pivot posts 190 engage the front sur-
faces 140 of the J-shaped ribs 120. The mating post 267
extends through the cavity 90 of the lever retention block
82 of Fig. 2. The J-shaped ribs 120 and gearing ribs 125
are positioned in the catch notches 325 above the bot-
tom walls 345 and between the inner walls 340 of the
mating post 267. The harness connector 20 may be re-
moved from the module connector 25 by rotating the le-
ver member 15 back downward in the direction of arrow
J about the rotational axis 27 until the shaft 180 is posi-
tioned on top of the top surface 50. As the lever member
15 is rotated in the direction of arrow J about the rota-
tional axis 27, the second contact wall 230 engages the
top portion 370 of the camming tooth 315 and pushes
downward in the direction of arrow K against the top por-
tion 370. The rear surfaces 155 of the gearing ribs 125
push downward in the direction of arrow K against the
pivot posts 190 and retain the pivot posts within the pivot
chambers 171. Therefore, as the second contact wall
230 pushes downward in the direction of arrow K against
the top portion 370 of the camming tooth 315, the pivot
posts 190 are pulled upward in the direction of arrow M
and likewise pull upward in the direction of arrow M the
J-shaped ribs 120 and gearing ribs 125, and thus lift the
harness connector 20 partially out of the module con-
nector 25. The harness connector 20 may then be fully
removed from the module connector 25 by hand or a
tool.
[0031] In an alternative embodiment, the cam arm
185, pivot posts 190 and mating post 267 may be ori-
ented so that the shaft 180 of the lever member 15 may
be positioned upright at a 90 degree angle to the top
surfaces 50 when the harness connector 20 is fully in-
serted into the module conductor 25. Similarly, the cam
arm 185, pivot posts 190, and the mating post 267 may
be oriented so that the shaft 180 of the lever member
15 is vertically upright and parallel with the vertical axis
26 when the harness connector 20 is initially inserted
into the module connector 25 to the staging position.
The lever member 15 may then be rotated downward in
the direction of arrow J (Fig. 9) about the rotational axis
27 (Fig. 9) until the shaft 180 is horizontal and resting
upon the top surface 50 of an end wall 35 to fully insert
the harness connector 20 into the module connector 25.
[0032] The mating assist assembly 10 takes up less

space and thus may be used with a greater variety of
electronic components. Also, the mating assist assem-
bly 10 is easily assembled by lowering the lever member
15 within the pivot chambers 171 of the harness con-
nector 20 and then positioning the harness connector
20 within the module connector 25. Thus, assembling
and implementing the mating assist assembly 10 may
require limited time and effort.

Claims

1. An electrical connector, comprising:

first and second housings (20,25) configured to
receive electrical contacts and having front
ends configured to be matable with one another
to join corresponding contacts, said first and
second housings being movable between initial
and final positions, at which corresponding
electrical contacts partially and fully mate, re-
spectively;

a lever member (15) engaging said first and
second housings and moving said first and sec-
ond housings between said initial and final po-
sitions as said lever member is rotated through
a range of motion, said lever member including
a cam arm (185) having a first retention element
(190) provided on at least one side of said cam
arm to engage said first housing and a second
retention element (220,225,230) to engage
said second housing; and

a lever retention block (82) provided within an
interior region of said first housing (20) and hav-
ing a pivot chamber (171) that retains said first
retention element (190) while permitting rota-
tion of said first retention element within said
pivot chamber as said lever member rotates
through said range of motion.

2. The electrical connector of claim 1, wherein said le-
ver retention block (82) is centered within said first
housing (20) and is surrounded by contact receiving
pockets (110) configured to receive electrical con-
tacts.

3. The electrical connector of claim 1, wherein said le-
ver retention block (82) is located between at least
two contact receiving pockets (110) configured to
receive electrical contacts.

4. The electrical connector of claim 1, 2 or 3, wherein
said lever retention block (82) includes opposed
side walls (80) that receive said lever member (15)
therebetween, said side walls including pivot cham-
bers (17) formed therein pivotally to retain said first
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retention element (190) on said cam arm (185).

5. The electrical connector of claim 1, 2 or 3, wherein
said lever retention block (82) includes a chamber
(90) formed therein pivotally to receive said lever
member (15).

6. The electrical connector of claim 1, 2 or 3, wherein
said lever retention block (82) includes side walls
(80) having insertion gaps (170) formed in facing
surfaces of said side walls, said insertion gaps re-
ceiving said first retention element (190) on said
cam arm.

7. The electrical connector of claim 1, 2 or 3, wherein
said lever retention block (82) includes a side wall
(80) having ribs (120,125) formed thereon to define
an insertion gap (170) and to define a pivot chamber
(171) between said ribs, said first retention element
(190) being loaded through said insertion gap into
said pivot chamber.

8. The electrical connector of any preceding claim
wherein said first retention element (190) includes
at least one rectangular pivot post formed on, and
extending outward from, at least one side of said
cam arm (185).

9. The electrical connector of claim 1, 2 or 3, wherein
said lever retention block (82) includes a pivot
chamber (171) that receives and permits rotation of
said first retention element (190) as said lever mem-
ber rotates through said range of motion, said lever
retention block, including an insertion gap (170)
communicating with said pivot chamber and config-
ured to accept said first retention element when said
lever arm is oriented at a first end of said range of
motion.

10. An electrical connector, comprising:

first and second housings (20,25) having rear
ends configured to receive first and second sets
of electrical contacts and having front ends that
are matable with one another to join corre-
sponding electrical contacts, said first and sec-
ond housings being movable between initial
and final positions, at which said first and sec-
ond housings partially and fully mate, respec-
tively;

a lever member (15) engaging said first and
second housings and moving said first and sec-
ond housings between said initial and final po-
sitions as said lever member is rotated through
a range of motion, said lever member including
a cam arm (185) having a first retention element
(190) provided on at least one side of said cam

arm to engage said first housing and a second
retention element (220,225,230) provided on a
peripheral surface of said cam arm to engage
said second housing; and

a mating post (267) mounted within an interior
region of said second housing (25), said mating
post being slidably received within a chamber
(90) provided in an interior region of said first
housing, said mating post having a notched-out
portion configured to receive said cam arm,
said notched-out portion including a cam reten-
tion element (315) configured to engage and
hold said second retention element on said le-
ver member as said lever member is rotating
through said range of motion.

11. The electrical connector of claim 10, wherein said
second retention element constitutes a notch
formed in a peripheral surface of said cam arm
(185) and said cam retention element constitutes a
cam tooth (315) facing said notched-out portion of
said mating post.

12. The electrical connector of claim 10, wherein said
mating post (267) includes opposed side walls sep-
arated by a cavity that receives a portion of said cam
arm.

13. The electrical connector of claim 10, wherein said
mating post (267) includes opposed side walls
(305) and a cam tooth (315) extending between
said side walls, said cam tooth forming said cam
retention element.

14. The electrical connector of claim 10, 11, 12 or 13,
including a lever retention block (82) provided within
an interior region of said first housing and having a
pivot chamber (171) that retains said first retention
element while permitting rotation of said first reten-
tion element within said pivot chamber as said lever
member rotates through said range of motion.

15. An electrical connector comprising:

first and second housings (20,25) having rear
ends configured to receive first and second sets
of electrical contacts and having front ends that
are matable with one another, said first and sec-
ond housings being movable between initial
and final positions, at which said first and sec-
ond housings partially and fully mate, respec-
tively;

a first interior wall (80) provided within an inte-
rior of said first housing;

a second interior wall (330) provided within an
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interior of said second housing, said first and
second interior walls being aligned adjacent to
one another and sliding relative to one another
when said first and second housings are moved
from said initial position to said final position;
and

a lever arm (15) having first means (190) for
pivotally engaging said first interior wall and
second means for securely engaging said sec-
ond interior wall, said first and second means
cooperating to slide said first and second inte-
rior walls relative to one another as said lever
arm is rotated through a range of motion.

16. The electrical connector of claim 15, wherein said
first interior wall includes a pair of interior walls (80)
spaced apart by a distance sufficient to receive said
lever arm (15) therebetween.

17. The electrical connector of claim 15 or 16, wherein
said first interior wall includes a pivot chamber (171)
formed therein to pivotally retain said first means.

18. The electrical connector of claim 15, 16 or 17,
wherein said first interior wall includes an insertion
gap (170) that permits passage of said first means
(190) when said lever arm is rotated to a loading
position at one end of said range of motion.

19. The electrical connector of claim 15, 16 or 17,
wherein said first interior wall includes ribs
(125,135) formed thereon to define an insertion gap
(170) and to define a pivot chamber (171) between
said ribs, said first means (190) being loaded
through said insertion gap into said pivot chamber.

20. The electrical connector of any preceding claim 15
to 19, wherein said first means includes at least one
pivot post (190) formed on, and extending outward
from, at least one side of said lever arm (15).

21. The electrical connector of any preceding claim 15
to 20, wherein said first means (190) is loadable
with said first interior wall only when said lever arm
(15) is rotated to a first end of said range of motion
and said second means (185) is securable to said
second interior wall only when said lever arm is ro-
tated to a second end of said range of motion.

22. An electrical connector, comprising:

a lever arm (15) having a cam arm (185) on one
end of said lever arm, said cam arm including
a post (190) on one side and a contact wall
(225) on one end of said cam arm;

a first housing (20) having an interior chamber

(90) receiving said lever arm, said chamber
having ribs (125,135) that rotatably retain said
post;

a second housing (25) configured to receive
said first housing, said second housing having
an interior mating post (267) with at least one
camming segment, said mating post being re-
movably positioned within said chamber (90),
said at least one camming segment being con-
figured to securely engage said contact wall.

23. The electrical connector of claim 22, wherein said
chamber (90) includes two parallel side walls (80)
joined to the first housing through laterally extend-
ing support walls (74).

24. The electrical connector of claim 22 or 23, wherein
said chamber (90) includes interior side surfaces
with curved ribs (125,135) extending inward there-
from, said ribs defining a pivot chamber (171) re-
ceiving said post.

25. The electrical connector of claim 22, 23 or 24,
wherein said second housing (25) and said mating
post (267) extend outward from an electronic com-
ponent.

26. The electrical connector of claim 22, 23, 24 or 25,
wherein said mating post (267) includes two upright
segments defining a gap therebetween, said gap
receiving said post, said segments extending
through said chamber.

13 14



EP 1 331 700 A2

9



EP 1 331 700 A2

10



EP 1 331 700 A2

11



EP 1 331 700 A2

12



EP 1 331 700 A2

13



EP 1 331 700 A2

14


	bibliography
	description
	claims
	drawings

